Introduction
Electromagnetism is a unit in the syllabus of Year IV Science that emphasizes on the electrical phenomena, and the basic units of electricity which are the charges. The discussion extends to the application of the concepts to real life, which involves circuit analysis, construction and comparison (for the different types of connections).
Over the years, the discussion of Electricity and Magnetism by the science area has always utilized the traditional method of teaching. The part of the syllabus unit that focuses on comparison of series and parallel circuit connections allows the students to make use of actual light bulbs, wires, voltage sources (batteries) and switches. However, as per observation, the students have been having a difficult time processing the theories and content of the lessons, and is most of the time not getting their desired results.
The poor achievement in the use of traditional method of teaching and studying circuits can be accounted to the following reasons:
Girls have naturally low interest (and therefore aptitude) when it comes actual circuit making, since the whole academic curriculum of the institution is more definitely inclined to womanly development.
Girls encounter difficultly in learning the actual steps needed to build the circuit, which requires orientation to the use of electrical tools and devices, like pliers and screws.
The measurement devices are most are mostly analog, and analog devices are known to give inaccurate results.
It is in this reason that occasionally, the science teachers have also ventured into using computer simulations during discussion and laboratory experiments. This has been used as an alternative to the traditional method.
As per observation, the girls are found to understand the concepts of electricity and magnetism faster but have not gained conclusively better results in formative assessments.
This action research of the science area aims to formally gauge and compare the difference between the two teaching methodologies: traditional vs. computer simulations. This is a comparative study to know the effects in the achievement of the students in terms of the results of their pretests and posttest.
Review of Related Literature

. 1 Traditional Method in Teaching Science
Lord, Travis, Magill and King (n.d.) described the traditional classroom can at times resemble a one-person show with a captive but largely uninvolved audience. Lecture and direct instruction dominate the learning environment. The aim here is that students should come to know a fixed body of knowledge. Stofflett (as cited by Lord, Travis, Magill and King, n.d.) describes that students are expected to bindly accept the information they are given without questioning the instructor. VAST (as cited by Lord, Travis, Magill and King, n.d.) describes that the teacher seeks to transfer thoughts and meanings to the passive student leaving little room for student-initiated questions, independent thought or interaction between students. According to Lord, Travis, Magill and King (n.d.) even the lab activities, although done in a group, do not encourage discussion or exploration of the concepts involved. Yore (as cited by Lord, Travis, Magill and King, n.d.) reported that this tends to overlook the critical thinking and unifying concepts essential to true science literacy and appreciation.
. Inquiry Method
According to several researches (as cited by Baser and Durmus, 2009) students are challenged in acquiring the concepts in Physics because they have already constructed their own concepts by their interaction with the physical world. However, according to Vosniadou et al (as cited by Baser and Durmus, 2009) , what students have constructed are generally not consistent with scientifically accepted ideas. According to Aguirre, Tsai and Chou, Eryilmaz and Sherin (as cited by Baser and Durmus, 2009) this condition was given various names by researchers, like preconceptions,misconceptions, alternative conceptions, intuitive conceptions, and so on. According to Sungur, Tekkaya, and Geban (as cited by Baser and Durmus, 2009 ) changing alternative conceptions is not an easy task because these conceptions are stable and ingrained in students' cognitive domain.
Inquiry learning can be used to help students solve this cognitive conflict and construct their own conception through engaging in scientific processes in order to develop personal scientific knowledge which they can use to predict and explain their natural world, according to van Joolingen, de Jong, and Dimitrakopoulou ( as cited by Baser and Dumus, 2009 ).
. 3 Constructivists
According to Deryakulu and Simsek (as cited by Tuysuz, 2010), studentcentered constructivist based instructional methods is now widely accepted since studies have shown that through this method individual capabilities of students could be elicited while intelligence, and creative thinking are achieved, Tuysuz (2010), on the other hand, defines constructivism as a learning theory that describes the process of knowledge construction, it is the application of what are often referred to as ''constructivist practices'' in the classroom and elsewhere that provides support for the active knowledge-construction process as (as cited by Tuysuz, 2010) from Zemelman, Daniels, and Hyde. In order to make students understand abstract science topic it is necessary to use constructivist-based student-centered instructional methods. Students learn better by doing within the classroom context. Many researchers admitted that laboratory studies increase students' interest and abilities for the science subject (Tuysuz, 2010) . Yager (as cited by Lord, Travis, Magill and King, n.d.) Describes that in a constructivist or student-centered learning, the teacher poses a question to the students, who then work together in small groups to discover one or more solutions. Students are able to develop their own understanding of the subject matter based on previous knowledge, and can correct any misconceptions they have.
. 4 Role of Laboratory in Science Teaching
Laboratory is considered as an important means of instruction in various sciences (Blosser, 1990) . School laboratory investigation is defines as an experience that allows the students to interact with various natural phenomena and from which they are entitled to design investigations, engage in scientific reasoning, manipulate equipment, record data and analyze and discuss results (NRC, 2006; NSTA, 2004 as cited in NSTA, 2006 . Engaging students in practical work in the laboratory aims to improve students' scientific knowledge and skills, develop scientific attitudes and to help science become more meaningful to them (Hofstein & Lunetta, 2004; Millar, 2004; NRC, 2006) . Aside from arousing the students' interest, it also intends to enhance their science process skills, manipulative skills and problem-solving abilities (Blosser, 1990) . In addition, according to Singer, et al (as cited by Pyatt and Sims, 2007) , the role of the laboratory in the 21st century science instruction is to ''(a) enhance mastery of subject matter), (b) develop scientific reasoning, (c) assist students in understanding the complexity and ambiguity of empirical work, (d) develop practical skills, and (e) understand the nature of science''. However, according to Pyatt and Sims (2007) , it is not likely to achieve all these learning goals.
. 5 Comparison of Traditional and Computer-Simulated Laboratory
. 5 . 1 Traditional Laboratory
According to Singer, Hilton, and Schweingruber (as cited by Pyatt and Sims, 2007) the laboratory was always an essential part of science instruction since early 20th century. The purpose of the laboratory was to ''teach experimental methods and techniques that clarify and/or validate existing scientific principles and theories which have been considered expository in nature'', according to Lagowski (as cited by Pyatt and Sims, 2007) . Pyatt and Sims (2007) mentioned that expository laboratories make use of ''scripted procedures and directions'' given to students so as to avoid damage and injury to equipment while at the same time ''maximising potential for generating usable data''. According to Pyatt and Sims (2007) ''since laboratory activities are under the direct supervision of the instructor where it is carried out in a scripted, pre-determined fashion, this expository approach clearly shows that it is teacher-centered''. Furthermore, according to Pyatt and Sims (2007) , such approaches will lead to various problems where it fails to give the students the opportunity to ''create their own understanding of the phenomena they are investigating' ' (Pyatt and Sims, 2007) describes ''that expository environment utilizes rote procedures which inhibit students from forming a genuine understanding of the connections between the data they collect and the theories the data describe''.
. 5 . Computer-Simulated Laboratory
Thomas and Hooper (as cited by Akpan, 2002 ) describe a simulation as a computer program containing a manipulable model of a real or theoretical system. They also developed useful taxonomy of uses for simulations and evaluated the effectiveness of simulation with respect to these uses. The first category is experiencing wherein simulation precede formal instruction and used to set stage for future learning. Experiencing provides motivation, concrete examples, organizing structure, and exposing misconceptions. The second category is informing, which is used simply for delivery of information and which has few learning benefits. The third category, reinforcing where students are directed to apply existing knowledge in the same context it was learned and few learning benefits in this category.
According to Akpan (as cited by Akpan, 2002) simulations should be designed with the purpose of immersing students into real life science encounters that require hands on activities, high order thinking, and collaborative problem solving. Duffy and Jonassen (as cited by Tuysuz, 2010) claimed that ''today's educational technology practices should be patterned after the constructivist paradigm''. Sung and Oo (as cited by Tuysuz, 2010) reported that ''VR's capability to facilitate constructivist-learning activities is one of its key advantage''.
. 6 Computer-Aided Instruction
According to Nejad (1992) computers have been used as a direct means for instruction. This use of the computer is often referred to as Computer Assisted Instruction (CAI). Alessi and Trollip (as cited by Kausar, Choudry, and Guijjar 2008) , on the other hand, said that a computer simulation can provide to students a scientific experience that might otherwise be expensive, dangerous, timeconsuming or simply impractical. One of the powerful features of simulations is its ability to be interactive. The student makes a choice or decision within the simulation and the response approximates what might happen in real life. Simulations require the student to build a mental model of a process or even and check how that process or event is altered by making different choices.
According to Kausar, Choudry, and Guijjar (2008) , ''initially the use of computer assisted instructional material (CAI) to enhance the teaching was a novel concept''. All levels of education were pressured to perpetuate a need for time efficient, effective teaching modalities that maintained the quality of teaching and CAI was a viable solution to all these. Furthermore, studies of Collier and Cuoco and Goldenberg (as cited by Kausar, Choudry, and Guijjar, 2008) indicated that instruction supplemented by properly designed CAI is more effective that instruction without CAI and that CAI offered the learner the ability to tinker with concepts in order to visualize results. Bergman and Cheny (as cited by Kausar, Choudry, and Guijjar, 2008 ) also found that CAI increases learner knowledge when it involves the synergy of multiple senses. Kausar, Choudry, and Guijjar (2008) conclude in their study that CAI is superior to CRL by significantly increasing skills of knowledge, analysis, and synthesis. However, Kausar, Choudry, and Guijjar (2008) , found out that comprehension skill was not affected by CAI. Lastly, Serin (2011) conducted a study to investigate the effects of computer-based instruction on the achievement and problem-solving skills of science and technology students. Finding of the study showed a significant increase in the achievement and problem-solving skills of students who underwent computer-based instruction.
. 7 Impact of Computer-Simulated Laboratory on Student Achievement in Science
A number of researches were conducted to compare the effectiveness of the use of traditional computer-simulated laboratory on the acquisition of science knowledge and skills as their effect on student achievement in their science courses. Finkelstein (n.d.) examined the effects of using computer simulation instead of real laboratory equipment to student learning in an introductory physics course. The results revealed the students who used the simulated equipment performed better than who used real laboratory equipment both on conceptual and practical work. Tatli and Ayas (2011) investigated on the effect of using virtual chemistry laboratory on the achievement of ninth-grade students. The results indicated that virtual laboratories are at least as effective as traditional laboratories in familiarizing students with the experimental process. Results also revealed some advantages of using virtual laboratory as students focused more on the process rather than the materials and equipment and were also able to arrive at the solution using different approaches. Moslehpour (19993) conducted a study to compare the achievement in electronic circuitry of college students exposed to computer simulation and those exposed to traditional laboratory. The students' scores in homework, assignments, quizzes and major examinations were compared and the findings showed a significant difference only for the quizzes. Nonetheless, overall findings of the study were in favour of using computer simulation in complex topics such as industrial/electronics technology.
Statement of the Problem
The science teachers have observed upon careful observation that the students definitely perform differently in the two teaching methodologies.
This action research aims to answer the following questions. 
Hypothesis
There is a significant difference between the achievements of the two groups. The group that was taught using the computer simulation method will get a significantly higher achievement.
Scope and Limitations
The study will be done using the population of Year IV students, sections C and H. IV-C was taught using the traditional method and IV-H was taught using the computer simulation.
The topics were taken from Unit 3 of the Science IV Regular Class Syllabus, and focused on Electricity and Magnetism, specifically on Circuits and the two types of circuit connections.
Method 6 . 1 Participants
Two sections of Year IV students were asked to participate in this study. These two sections were composed of a total of 87 students. The two sections were purposively selected as they both were under the tutelage of one teacher.
Before the discussion using the two teaching methods was done, a common pretest was administered to the two groups. After that, they were taught using varying methods of instruction.
One section (IV-C) was the control group, composed of 44 students, and was taught using the traditional method of teaching. They were taught the topic on the comparison between the series and parallel circuit connections using actual laboratory equipment, circuit construction and measurement of electrical quantities using the ohmmeter and the ammeter. They were asked to work on their baby groups.
The other section (IV-H), composed of 43 students, the experimental group, was taught using the computer simulation. On the days of the discussion, the students were asked to go the computer laboratory to work on the computers in a 2:1 ratio.
After the 4-period teaching, the post-test was administered.
There was a treatment on the gathered data to determine the answers to the stated problems.
. 2 Instruments
This research aims to answer the problems posted by measuring the learning received during the class as a result of comparing what the students knew before in a pre-test and after the class experience in a post-test. The pre-test and the post-test were composed of different questions, but they both followed the same table of specifications.
. 3 Pre-test and Post-test
The initial test was designed to measure a starting point or the amount of pre-existing knowledge of the student-participants on the course topic. The instruments were taken from Unit IV of the curriculum map (as designed by the year IV teachers), which is Electricity and Magnetism. The instruments specifically focused on the topics of (1) Ohm's Law and the (2) comparison between series and parallel circuit connections.
The following diagram provides an overview of the statistical treatment for the experimental group and control group.
The researchers used the measures of central tendency and measures of variability (i.e. mean and standard deviation) were utilized to determine the average performance of the experimental (simulation) and control group (traditional). In addition, t-test of dependent means and t-test of independent means to determine if there is a significant difference between two sets or two groups of correlated and uncorrelated scores.
. 4 The Experimental and Control Group
The experimental group (simulation) consisted of 44 students while the control group (traditional) consisted of 43 students. The following table shows the number of students who took the pre-test and post-test : The mean score of the experimental group (simulation) increased from 12.558 to 21.333, while the mean score of control group (traditional) increased from 10.846 to 17.286. The standard deviation of the experimental group (simulation) is 2.4132 for pre-test, while 3.1168 for the post-test. In addition, the standard deviation of the control group (traditional) is 2.5602 for pre-test while 3.7108 for the post-test. The lowest score of the experimental group (simulation) is 7 for the pre-test and 16 for the post-test. On the other hand, the lowest score of the control group (traditional) is 3 for the pre-test and 11 for the post-test. Moreover, the highest score of the experimental group (simulation) is 17 for the pre-test and 27 for the post-test. On the other hand, the highest score of the control group (traditional) is 15 for the pre-test and 26 for the post-test. The critical value of t is 1.990063421. Since t Stat is greater than the critical value, it can be interpreted that there is a significant difference between the experimental (simulation) and control (traditional) in terms of their scores in the pretest. The critical value of t is 1.99167261. Since t Stat is greater than the critical value, it can be interpreted that there is a significant difference between the experimental (simulation) and control (traditional) in terms of their scores in the post-test. The critical value of t is 2.032244509. Since t Stat is less than the critical value, it can be interpreted that there is no significant difference between the pre-test and post-test scores of the experimental (simulation) group. The critical value of t is 2.026192463. Since t Stat is less than the critical value, it can be interpreted that there is no significant difference between the pre-test and post-test scores of the control (traditional) group.
Conclusion
Computer-based simulation instructions have been demonstrated to be innovative tools for teaching and learning and are often advertised as a means to enhance students' practical understanding of some real classroom issues (Lin and Tu, 2011) . The integration of ''real world experience'' into a computer-based simulation had improved student learning outcomes in the learning of series and parallel circuits.
The addition of a layer of experience to the learning of circuits through simulation aptly improved the learning experience; hence improved the decision making abilities. However, without the intervention of the traditional instruction, students had difficulties applying classroom-based knowledge to simulation decisions.
There has been some evidence in the course of the study that simulation intervention helped guide students in a hands-on manner, as they progress through the understanding of the topic. The results of the investigation indicated that the treatment was successful in improving student performance. Some researchers have actually found that the student learning experience might be higher in a strictly simulation-based classroom than with an instructor-led classroom (Proserpio and Magni, 2011) . The claim can be attributed to the ability of a simulation program to offer immediate feedback which is a way to enhance and support students' experiential learning processes. Experiential learning supports a student's ability to ''learn by doing'' and provides the opportunity to develop new skills through guided practice and feedback (Alon & Cannon, 2000) . Since simulation offers a more definitive construct from which focused classroom discussion and teacher guidance can evolve, hence, a better instructional fit than more traditional instructional methods.
The simulation intervention provided a depth of learning that could not be accomplished through more traditional and formal instructional methods like lecture. The value of the intervention experiences was the sequential and hands-on component of the topic because students were given the catalyst for learning. As a result, the learning experience was made more complete than teaching pure theory in a traditional way. The process provided a framework of experience that students deeply needed in facing real-life scenarios. Through experience with these potential problem areas, opportunities for richer and deeper learning arise. Active participation by students in the learning process can help them develop critical awareness of themselves and the environment around them (Jakubowski, 2003 cited in Abel, Sardone & Brock, 2005 .
Plan of Action
One method of supporting students' experiential learning is to offer a simulation project, which ''entails enacting a skill within a context, often created by the teacher,that mirrors the real-world contexts in which the skill is used'' (Byerly, 2001 : 697) . Students had exposure to computer-simulation instruction in learning series and parallel circuits. The program made them perform operations like what to do about missing data and how to manipulate circuits. The investigation presented that students did exhibit many of the essential elements of a high-performance output.
The inclusion of simulations in research methods courses in Science can very well enhance student performance since the latter will be exposed to ''real-world experience''. Although experiences described within are narrowed to a single topic, we believe that other topics could also use simulation methods to enhance students' learning processes.
The teacher could ask students to ensure they plan and predict the effect of variables being studied before introducing them to a simulated classroom, hence, traditional instruction should still go alongside simulation. Such a strategy will give students the chance to discuss, work through different possibilities, and consider the consequences of their decisions as well as build confidence with the use of the computer program. Students and teachers could also discuss how the simulation can be developed in the future, what its options are, and what its strategies might be as it grows.
It is also recommended that groups of no more than three students are the most appropriate for this exercise; this will ensure that each student plays some part in the decision-making process.
Moreover, simulations could be introduced as a competition with students competing individually to see who can be the most successful in manipulating variables. However, the teacher would have to make clear the basis on which the winning entry will be judged.
